Induction of murine O6-alkylguanine-DNA-alkyltransferase in response to ionising radiation is p53 gene dose dependent.
Expression of both the DNA repair protein O6-alkylguanine-DNA-alkyltransferase (ATase) and the p53 tumour suppressor protein are inducible by a number of DNA damaging agents. It is probable that DNA strand breaks are the common inducing signals. This similarity, and the function of p53 as a transcription factor lead us to reason that p53 might be involved in ATase inducibility. We now report that the induction of ATase activity in mouse tissues following gamma-radiation is p53 gene dose dependent. While the extent and kinetics of induction in p53 wildtype mice are consistent with previous reports (a 2-3-fold peak increase at 36 h), no induction is observed in p53 null animals. Importantly the heterozygous mice show an intermediate response but the same kinetics. The basal levels of expression in all tissues examined are unaffected by p53 status. These data represent the first report of a discrete DNA repair function being p53 regulated in vivo and their potential clinical implications are discussed.